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Abstract .—Kalugala Proposed Forest Reserve (KPFR) is a primary lowland tropical rain forest, sur¬ 
rounded by secondary forest and vegetation disturbed by human activities such as cultivation, 
logging, and the collection of firewood. Herpetofaunal communities of selected different habitats 
(closed forest, forest edge, home gardens, and cultivations) were assessed and distribution pat¬ 
terns were compared. A total of 24 amphibian species (63% endemic and 33% Threatened) and 53 
reptile species (38% endemic and 30% Threatened) were recorded. Overall, 763 individual amphib¬ 
ians and 1032 individual reptiles were recorded in this forest area. Reptilian distribution patterns 
are similar to amphibian distribution patterns, with the highest diversity in the closed forest and the 
lowest diversity in cultivations. We did not observe an effect of forest edge (edge effect) in amphib¬ 
ian and reptile diversity, except for forest edge and cultivations for reptiles. Adverse human activi¬ 
ties such as improper agriculture practices, logging, and waste disposal have led to deforestation 
and habitat loss in KPFR. 
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Introduction 


Recent research has demonstrated the uniqueness of Sri 
Lankan fauna and its distinctness from the Indian main¬ 
land (Bossuyt et al. 2004, 2005; Helgen and Groves 
2005). This is particularly true of the herpetofaunal 
assemblage (Bossuyt et al. 2004; Meegaskumbura et 
al. 2002). There are 110 species of amphibians in Sri 
Lanka, which belong to seven families and 19 genera 
with 95 (86%) endemic species. (Fernando et al. 2007; 
Frost 2008; Manamendra-Arachchi and Pethiyagoda 
2006; Meegaskumbura et al. 2007; Meegaskumbura et 
al. 2009; Meegaskumbura et al. 2010; Meegaskumbura 
and Manamendra-Arachchi 2011). The reptile fauna con¬ 
sists of 210 species, including 120 (57%) endemic spe¬ 
cies, representing 24 families and 82 genera. (Bauer et 
al. 2007; Batuwita and Pethiyagoda 2007; de Silva 2006; 
Gower and Maduwage 2011; Maduwage et al. 2009; Ma¬ 
namendra-Arachchi et al. 2006; Manamendra-Arachchi 
et al. 2007; Smith et al. 2008; Somaweera 2006; Wick- 
ramasinghe and Munindradasa 2007; Wickramasinghe et 
al. 2009). 

In the present period of mass extinction of biodiver¬ 
sity (Achard et al. 2002; Jenkins 2003) many species of 
animals, plants, and other organisms are disappearing at 
an alarming rate, primarily due to human activities such 
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as deforestation (Bambaradeniya et al. 2003; Brook et al. 
2003; Pethiyagoda 2005, 2007a), fire (Batuwita and Ba- 
hir 2005), erosion (Hewawasam et al. 2003), agrochemi¬ 
cal use (Pethiyagoda 1994), and lack of systematic or sci¬ 
entific understanding (Bahir 2009; Pethiyagoda 2007b). 
Although the natural forest area of Sri Lanka still consti¬ 
tutes over 12% of the total land area (Tan 2005), human 
population density of the biologically rich wet zone is 
among the highest on earth (Cincotta et al. 2000). Fur¬ 
thermore, the population growth rate is increasing around 
protected areas (Wittemyer et al. 2008). Natural forests 
and the biodiversity have been rapidly diminishing over 
the past 100 years. The result has been the extinction of 
21 species of amphibians, with 19 of these species being 
from the genus Pseudophilautus (Manamendra-Arach¬ 
chi and Pethiyagoda 2005; Meegaskumbura and Man¬ 
amendra-Arachchi 2005; Meegaskumbura et al. 2007). 
In addition, of the remaining species, 57 reptiles and 56 
amphibians are considered Threatened (IUCNSL and 
MENRSL 2007). 

Kalugala Proposed Forest Reserve (KPFR) is one of 
the remaining few wet zone forest patches in Sri Lan¬ 
ka and is threatened by human activities. We report the 
results of a study conducted in KPFR to assess species 
richness, abundance, and diversity of the herpetofauna 
and to evaluate the distribution patterns among different 
habitats. 
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Study area and habitats 

The KPFR belongs to Agalawatta and Walallawita Divi¬ 
sional Secretariat of Kaluthara District, Sri Lanka, which 
lies between 6°25’-6°30’ N and 80°12’-80°16’ E (Fig. 
1). The floristic structure and composition suggest KPFR 
retain a considerable amount of primary forest. However 
the boundaries of this forest are disturbed due to cultiva¬ 
tion, logging, firewood collection, and consist of second¬ 
ary and disturbed vegetation. We identified four types of 
habitats as study sites: closed forest (Fig. 2), forest edge 
(Fig. 3), home gardens (Fig. 4), and cultivations (Fig. 5a, 
b, c). 

Originally, the KPFR was an area of approxiatemly 
4,630 ha when first declared a Proposed Forest Reserve 
in 1992. However, due to continuous deforestation, log¬ 
ging, agriculture practices, and illegal encroachments, 
the land area has drastically reduced to about 2,907 ha 
(Ranasinghe 1995). Several decades ago, KPFR was part 
of the western-most extension of Sinharaja rainforest, 
however, today it has been diminished to an isolated for¬ 
est patch due to extensive deforestation and other human 
activities (Kekulandala 2002; Ranasinghe 1995). The 
elevation of the area ranges from 30-300 m and the ma¬ 
jority of its precipitation originates from the southwest 
monsoon (April to September) with a mean annual rain¬ 
fall of 4000-5000 mm. The KPFR is a catchment area 
for both Benthara and Kalu rivers. Average monthly tem¬ 
perature in the region is -27.3 °C (Kekulandala 2002; 
Ranasinghe 1995). 

Closed forest is found deep in KPFR and on hill¬ 
tops (Fig. 6). The major vegetation formation of this 
habitat type can be classified as Doona-Dipterocarpus- 
Mesua series (Ranasinghe 1995). A certain degree of 
stratification can be identified in the forest, and although 
an emergent layer cannot be clearly identified, at some 
places the forest rises up to about 50-60 m in height and 
is primarily composed of Dipterocarpus sp., Shorea sp., 
and Doona sp. The canopy layer is composed of Aniso- 
phyllea cinnamomoides, Mesua sp., Vateria copallifera, 
and Mangifera zeylanica, that rise to about 30-40 m. The 
subcanopy is about 15-30 m high with the primary trees 
being Semecarpus sp., Garcinia sp. Calophyllum sp., and 
Horsfieldia iryaghedhi. The composition of the under¬ 
story is variable, but primarily this layer is comprised 
of Humboldtia laurifolia, Strobilanthes sp., Cyathea 
sp., saplings of Calamus sp., and Glochidion sp. The 
ground layer is mainly composed of species in the fam¬ 
ily Poaceae and Asteraceae, as well as ground orchids. 
This forest harbor a rich assemblage of climbing plants 
(e.g., Pothos sp., Entadapusaetha, and Calamus sp.) and 
epiphytes. Exotic species like Alstonia macrophylla are 
also found in the forest and the ground is covered with 
a thick and moist decomposing leaf matter layer. A con¬ 
siderable number of streams are located in the study area 
(Fig. 7). Some areas of the forest are disturbed by well- 


maintained trails (Fig. 8) and, in some places, the forest 
is directly connected to cultivations. 

The forest edge is the marginal area between closed 
forest and home gardens or cultivations. This is highly 
disturbed by human activities such as logging and fire¬ 
wood collecting. The vegetation of this area consists of 
a mixture of forest vegetation and home garden vegeta¬ 
tion, trees such as Mesua sp., Dipterocarpus sp., Shorea 
sp., Doona sp., Mangifera zeylanica, Mangifera indica, 
Caryota urens, Areca catechu, Artocarpus nobilis, Ar- 
tocarpus heterophyllus, Trema orientalis, Syzygium sp., 
Garcinia sp., Murraya paniculata, Elaeocarpus sp., 
Macaranga sp., Mallotus sp.; shrubs such as Ochland- 
ra stridula, Osbeckia sp., Melastoma malabathricum; 
climbers such as Calamus sp., and tree ferns ( Cyathea 
sp.). The under growth is very dense in most parts of the 
forest edge, where Dicranopteris sp. and many other fern 
species dominate. Species of the family Poaceae and As¬ 
teraceae were also found in the ground layer and exotic 



Figure 1 . Geographical location and map of KPFR. 
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Figure 2. Closed forest. 


Figure 3. Forest edge. 




Figure 4. Home gardens. 


Figure 5a. Cultivation (paddy). 




Figure 5b. Cultivation (tea). 


species like Alstonia macrophylla, Dillenia suffruticosa. 
Eucalyptus sp., Acacia sp., and Pinus sp. were present in 
this habitat type. 

Home garden vegetation consists of crop, shade, and 
ornamental plants such as Musa sp., Mangifera indica, 
Caryota urens, Areca catechu , Cocos nucifera, Carica 
papaya, Artocarpus heterophyllus, Artocarpus incisus, 
Syzygium sp., Garcinia sp., Elaeocarpus serratus, Ma- 
caranga peltata, Manihot esculenta, Albizia sp., Cassia 



Figure 5c. Cultivation (rubber). 


sp., Nephelium lappaceum, Cinnamomum verum, Plume¬ 
ria sp., Spondias sp., Piper betle, and P. nigrum. Shrubs 
consist of Melastoma malabathricum, Osbeckia octan- 
dra, and exotic Lantana camara. Most home gardens are 
directly associated with cultivations (Fig. 9), and thus 
many herbaceous crop plants of the family Fabaceae, 
Cucurbitaceae, Poaceae, and Asteraceae, and other or¬ 
namental plants are present, as are exotic trees such as 
Alstonia macrophylla and Acacia sp. 
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Figure 7. Streams inside the forest. 



Figure 8. Well maintained trails inside the forest. 



Figure 9. Home gardens associated with cultivation. 


The KPFR area include three main types of cultiva¬ 
tion: paddy, tea, and rubber. Mud pools and small rivu¬ 
lets in paddy-cultivated land provide many microhabitats 
for amphibians. Around paddy and tea cultivation other 
crops like banana {Musa sp.) and coconut (Cocos nu- 
cifera) can be seen. Most rubber cultivations are not well 
maintained and the undergrowth is high and comprised 
of Dicranopteris sp., and herbaceous plants of the fam¬ 
ily Fabaceae and Poaceae. In some locations two culti¬ 
vations are in close proximity with one another, such as 
tea and rubber, or tea and paddy (Fig. 10a, b), and in a 
few locations all three cultivations can be found in close 
proximity. 

Materials and methods 
Data collection 

Dates of field study were determined using a random 
number table. A total of 12 field visits were conducted for 
a total of 480 hours. Visual encounter surveys and line 
transects (200 m) were used for data collection, including 
night visits with the aid of head lamps. Belt transects (4 
x 50 m) used for data collection and observations con¬ 
ducted 20 cm deep into the leaf litter. Quadrat sampling 
(5 x5 m) was employed for habitat-specific sampling, 
with quadrats being placed in pairs in every location of 
each habitat type. All quadrats were surveyed once dur¬ 
ing the day and once at night by 4-5 people moving slow¬ 
ly inward from the periphery. Randomly placed pitfall 
traps were used to sample small terrestrial reptiles where 
others were hand captured. Temperature and humidity 
were measured using a digital thermometer and a digital 
humidity meter, respectively. Weather, cloud cover, and 
canopy cover were assessed visually. In total, 24 quad¬ 
rats, 12 line transects, and four belt transects were used, 
equating a total sampling area of 1400 m 2 + 2000 m with 
equal observation time being allocated to each habitat. 


amphibian-reptile-conservation.org 


068 


January 2012 | Volume 5 | Number 2 | e39 







Herpetofauna of Kalugala proposed forest reserve 


Data analysis 

The Shannon-Wiener Index [ H ’ = -X (p i In p)\ was 
used to determine the diversity of species heterogene¬ 
ity (where, H’ = species diversity, and p. = proportional 
frequency of the i th species). The non-parametric Mann- 
Whitney U-tQSt at the 10% significant level was used to 
test differences in independent samples of amphibian and 
reptile distribution among habitats. 

Species Identification 

All amphibian and reptile species were identified and 
classified using Dutta and Manamendra-Arachci (1996), 
de Silva (2009), Howlader (2011), Manamendra-Arach- 
chi and Pethiyagoda (2006), Meegaskumbura et al. 
(2009), Meegaskumbura et al. (2010), and Meegaskum¬ 
bura and Manamendra-Arachchi (2011) for amphibians; 
Bahir and Silva (2005), Bauer et al. (2010a and 2010b), 
Das and de Silva (2005), Deraniyagala (1953 and 1955), 
de Silva (1990 and 2006), Gunther (1864), Manamendra- 
Arachchi et al. (2007), Pethiyagoda and Manamendra- 
Arachchi (1998), Smith (1935), Somaweera (2006), 
Somaweera and Somaweera (2009), Taylor (1953), and 
Whitaker and Captain (2004) for reptiles. Plant species 
were identified using Ashton et al. (1997), Dassanayake 
and Fosberg (1980-1991), Dassanayake et al. (1994- 
1995), Dassanayake and Clayton (1996-2000), Guna- 
tilleke and Gunatilleke (1990), and Senaratna (2001). 
The lists of Threatened species were based on the most 
recent national Red List (IUCNSL and MENRSL 2007). 

Results 

Species richness 

A total of 24 species of amphibians (representing 15 
genera in 7 families) were recorded, with 15 species 
(63%) being endemic, and eight (33%) being Threatened 
(Table 1). A total of 53 species of reptiles (representing 
38 genera and 12 families) were recorded, with 20 spe¬ 
cies (38%) being endemic and 16 (30%) being Threat¬ 
ened (Table 2). The greatest species richness for both 
amphibians and reptiles was in closed forest, with all 24 
species of amphibians being recorded there, and 45 spe¬ 
cies (85%) of reptiles. For amphibians, 23 species (96%; 
excluding Pseudophilautus reticulatus ) were recorded in 
forest edge, followed by home gardens, and cultivations 
with comparatively low, 18 species (75%) and 10 spe¬ 
cies (42%), respectively. In terms of reptiles, 44 species 
(83%), 36 species (68%), and 25 species (47%) were re¬ 
corded in forest edge, home gardens, and cultivations, 
respectively (Fig. 11). 


Species diversity 

Overall the herpetofaunal diversity and both amphibian 
and reptile diversity in KPFR was high. The Shannon- 
Wiener Index for overall herpetofauna ( H ’ h ) was 3.838. 
The Shannon-Wiener Index for amphibian diversity 
( H ’ a ) was 2.508 and for reptile diversity ( H ’ R ) 3.635 (Fig. 
12a, b). 

Table 1. Checklist of the amphibians (n = 24) recorded from 
KPFR. Abbreviations: E - Endemic; EN - Endangered; VU - 
Vulnerable; NT - Near Threatened; CF - Closed forest; FE - 
Forest edge; HG - Home Gardens; CU - Cultivations. 


Scientific name 

Recorded habitats 

CF 

FE 

HG 

CU 

Ichthyophiidae 

Ichthyophis glutinosus E 

X 

X 

X 

- 

Bufonidae 

Adenomus kelacirtii E 

X 

X 

X 

- 

Duttaphrynus melanostictus 

X 

X 

X 

X 

Microhylidae 

Kaloula taprobanica 

X 

X 

X 

X 

Microhyla rubra 

X 

X 

X 

- 

Ramanella variegata 

X 

X 

X 

- 

Dicroglossidae 

Euphlyctis cyanophlyctis 

X 

X 

X 

X 

Euphlyctis hexadactylus 

X 

X 

X 

X 

Zakeranci kirtisinghei E 

X 

X 

X 

X 

Zakeranci syhadrensis 

X 

X 

X 

X 

Hoplobatrachus crassus 

X 

X 

X 

X 

Nannophrys ceylonensis E> vu 

X 

X 

X 

- 

Nyctibatrachidae 

Lankanectes corrugatus E 

X 

X 

X 

X 

Ranidae 

Hylarana aurantiaca vu 

X 

X 

X 

- 

Hylarana temporalis E ’ NT 

X 

X 

X 

- 

Rhacophoridae 

Pseudophilautus abundus E 

X 

X 

- 

- 

Pseudophilautus cavirostris E,EN 

X 

X 

- 

- 

Pseudophilautus folicola E,EN 

X 

X 

- 

- 

Pseudophilautus hoipolloi E 

X 

X 

X 

- 

Pseudophilautus popularis E 

X 

X 

X 

X 

Pseudophilautus reticulatus E 

X 

- 

- 

- 

Pseudophilautus stictomerus E ’ NT 

X 

X 

- 

- 

Polypedates cruciger E 

X 

X 

X 

X 

Taruga longinasus E ’ ^ 

X 

X 

- 

- 
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Table 2. Checklist of the reptiles (n = 53) recorded from KPFR. Abbreviations: E - Endemic; EN - Endangered; VU - Vulnerable; 
NT - Near Threatened; CF - Closed forest; FE - Forest edge; HG - Home Gardens; CU - Cultivations. 


Recorded habitats Recorded habitats 


Scientific name 

CF 

FE 

HG 

CU 

Scientific name 

CF 

FE 

HG 

CU 

Pythonidae 





Uropeltidae 





Python molurus 

X 

X 

X 

X 

Rhinophis sp. 

X 

X 

- 

- 

Colubridae 





Viperidae 





Ahaetulla nasuta 

X 

X 

X 

- 

Daboia russelii 

X 

X 

X 

X 

Ahaetulla pulverulenta NT 

X 

- 

X 

- 

Hypnale hypnale 

X 

X 

X 

X 

Amphiesma stolatum 

X 

X 

X 

X 

Trimeresurus trigonocephalus E 

X 

X 

- 

- 

Aspidura guentheri E,NT 

X 

X 

- 

- 

Agamidae 





Atretium schistosum 

X 

X 

- 

- 

Calotes calotes 

- 

X 

X 

X 

Balanophis ceylonensis E> vu 

X 

- 

- 

- 

Calotes liolepis E> vu 

X 

X 

X 

X 

Boiga ceylonensis 

X 

- 

X 

- 

Calotes versicolor 

- 

X 

X 

X 

Boigaforsteni 

X 

X 

X 

X 

Ceratophora aspera E,EN 

X 

- 

- 

- 

Cercaspis carinatus E,vu 

X 

- 

X 

- 

Lyriocephalus scutatus E ’ NT 

X 

X 

- 

- 

Chrysopelea ornate NT 

X 

X 

X 

- 

Otocryptis wiegmanni E ’ NT 

X 

X 

X 

X 

Coelognathus helena 

X 

X 

X 

X 

Gekkonidae 





Dendrelaphis bifrenalis 

X 

- 

- 

- 

Cnemaspis silvula E 

X 

X 

X 

- 

Dendrelaphis caudolineolatus vu 

X 

X 

- 

- 

Cnemaspis sp. 

X 

X 

- 

- 

Lycodon aulicus 

X 

- 

X 

X 

Geckoella triedrus E,NT 

X 

- 

- 

- 

Lycodon osmanhilli E 

X 

X 

X 

X 

Gehyra mutilata 

- 

- 

X 

X 

Oligodon arnensis 

X 

X 

X 

X 

Hemidactylus depressus E 

X 

X 

X 

- 

Oligodon suhlineatus E 

- 

X 

X 

X 

Hemidactylus frenatus 

X 

X 

X 

- 

Ptyas mucosa 

X 

X 

X 

X 

Hemidactylus parvimaculatus 

X 

X 

X 

- 

Sibynophis subpunctatus 

X 

X 

X 

X 

Lepidodactylus lugubris EN 

X 

X 

X 

- 

Xenochrophis asperrimus E 

X 

X 

- 

- 

Scincidae 





Xenochrophis piscator 

X 

X 

- 

- 

Eutropis carinata 

X 

X 

X 

X 

Cylindrophiidae 





Eutropis madaraszi E,NT 

X 

X 

- 

- 

Cylindrophis maculatus E,NT 

X 

X 

X 

- 

Lankascincus fallax E 

X 

X 

X 

X 

Elapidae 





Lankascincus gansi E,NT 

X 

X 

- 

X 

Bungarus ceylonicus E,NT 

X 

X 

X 

- 

Lankascincus greeri E 

X 

X 

X 

X 

Naja naja 

- 

X 

X 

X 

Varanidae 





Typhlopidae 





Varanus bengalensis 

- 

X 

X 

X 

Ramphotyphlops sp. 

X 

X 

- 

- 

Varanus salvator 

- 

X 

X 

X 

Typhlops sp. 

X 

X 

- 

- 

Bataguridae 










Melanochelys trijuga 

- 

X 

X 

X 


Species abundance 

During field visits a total of 763 individual amphibians 
were recorded, with Zakerana syhadrensis being most 
abundant, followed by Euphlyctis cyanophlyctis and E. 
hexadactylus. The least abundant species were Ramanel- 
la variegata, Pseudophilautus abundus, P. cavirostris , P. 
reticulatus, and P. stictomerus, followed by Microhyla 
rubra , Taruga longinasus, and Ichthyophis glutinosus. 
A total of 1,032 individual reptiles were recorded with 
Hypnale hypnale being most abundant, followed by 
Otocryptis wiegmanni and Lankascincus fallax. The least 
abundant species were Ahaetulla pulverulenta, Balano- 
phis ceylonensis, Geckoella triedrus, Ramphotyphlops 


sp., Typhlops sp., and Rhinophis sp., followed by Aspi- 
dura guentheri, Atretium schistosum, Boiga ceylonensis, 
and Ceratophora aspera. 

Among habitats, abundance was greatest in the for¬ 
est edge, with 269 (35%) individual amphibians and 373 
(36%) individual reptiles being recorded. The lowest am¬ 
phibian abundance was documented in closed forest: 158 
(20%) individuals; where the lowest reptile abundance 
was in cultivations: 171 (17%) individuals. In home gar¬ 
dens, 172 (23%) individual amphibians and 215 (21%) 
individual reptiles were recorded, while 164 (22%) indi¬ 
vidual amphibians were recorded in cultivations and 273 
(26%) individual reptiles were recorded in closed forest 
(Fig. 13). 
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Figure 10b. Closely connected cultivation (tea and paddy). 


Figure 10a. Closely connected cultivation (tea and rubber). 



Closed Forest Forest Edge Home Gardens Cultivations 

Habitat type 


■ Nq. of Amphibian sp. Q No. of Replife sp 


Figure 11. Number of species in different habitat types. 



Amphibian Reptile Herpetofaunal 

diversity diversity diversity 


Figure 12a. Herpetofaunal diversity in KPFR. 




Closed Forest Forest Edge Home Gardens Cultivations 

Habitat type 


■ Amphibian abundance ■ Reptile abundance 


Figure 12b. Herpetofaunal diversity in different habitat types. 


Figure 13. Species abundance in KPFR. 


Species distribution 

There were no significant differences in species richness 
of amphibians between any habitat type, however, rep¬ 
tiles showed a significant deference in species richness 
only between forest edge and cultivations (Mann-Whit¬ 
ney (7-test: Z = 2.01, nj = 44, n ? = 25, P = 0.044). 


Discussion 

Species richness of amphibians was poor in cultivated 
habitats such as tea, rubber, coconut, and some other 
commercial crops that are grown in KPFR. However, in 
paddy cultivations some dicroglossid frogs were found in 
high abundance (e.g., Euphlyctis cyanophlyctis and Za- 
kerana syhadrensis). The higher availability of surface 
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Figure 16a. Garbage dumping site of the monastery in KPFR. 


Figure 14. Distribution of some prey and predator species. 





Figure 15. Deforestation inside the KPFR. 

water may arguably facilitate these aquatic amphibians 
to thrive in paddy cultivations. Euphlyctis cyanophlyc- 
tis, however was most abundant in forest edge, along 
stream banks and water pools between edges of forest 
and cultivations. In home gardens, the most abundant 
species were bufonid and dicroglossid frogs including 
Duttaphrynus melanostictus , Euphlyctis hexadactylus , 
and Zakerana syhadrensis , which is likely related to fa¬ 
vorable living conditions and high abundance of food. 

Most of the endemic amphibian species (e.g., Ich- 
thyophis glutinosus, Nannophrys ceylonensis, Adenomus 
kelaartii, Hylarana temporalis , Pseudophilautus abun- 
dus , P. cavirostris , P. folicola, P. hoipolloi, P popularis, 
P. reticulatus, P. stictomerus, Polypedates cruciger, and 
Taruga longinasus ) were mostly restricted to the forest 
habitats and were commonly not recorded in open areas 
such as cultivations and open home gardens. Interest¬ 
ingly, closed forest recorded the lowest amphibian abun¬ 
dance despite having the highest amphibian diversity, 
presumably due to high abundance of bufonid and dicro¬ 
glossid frogs in other habitat types. 


Figure 16b. Garbage dumping site of the monastery in KPFR. 

The distribution pattern of reptile species richness 
and species diversity are both similar to amphibians, the 
highest being in closed forest and lowest in cultivations. 
However, reptile abundance was highest in forest edge 
and lowest in cultivations, compared to amphibian abun¬ 
dance, highest in forest edge and lowest in closed for¬ 
est. In cultivations Hypnale hypnale are found in high 
numbers potentially, which may be explained by the high 
abundance of prey (rodents and frogs) in those cultivat¬ 
ed habitats. Endemic reptile species including Aspidura 
guentheri , Balanophis ceylonensis, Cercaspis carinatus, 
Dendrelaphis bifrenalis, Xenochrophis asperrimus, Cyl- 
indrophis maculatus, Bungarus ceylonicus, Trimeresurus 
trigonocephalus, Calotes liolepis, Ceratophora aspera, 
Lyriocephalus scutatus, Cnemaspis silvula, Geckoella 
triedrus, Hemidactylus depressus, Eutropis madaraszi, 
Lankascincus gansi, and L. greeri are mostly forest 
dwelling and recorded in lower abundance in other habi¬ 
tats, and rarely in open areas. 

Edge effect encompasses biotic and abiotic chang¬ 
es, resulting from the interaction between two different 
habitat types (Murcia 1995). Extensive research on edge 
effect of many taxa: insects (Hochkirch et al. 2008), am¬ 
phibians (Karunarathna et al. 2008), birds (Helle and 
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Helle 1982), and mammals (Pasitschniak-Arts and Mess¬ 
ier 1998). However, Dixo and Martins (2008) show that 
edge effects do not influence leaf litter frogs and lizards 
in the Brazilian Atlantic forest, despite forest fragmenta¬ 
tion. Similarly, in the present study no edge effects were 
detected. The only significant difference among distri¬ 
butions were recorded between forest edge and cultiva¬ 
tions for reptiles (according to Mann-Whitney U- test). 
The forest edge habitats directly adjacent to cultivations 
have a high abundance (40%) of reptiles that prey upon 
amphibians. In cultivated habitats, dicroglossid and ranid 
frogs were found in high abundance possibly due to a 
number of water bodies found there (e.g., mud pools and 
small rivulets). Therefore, these amphibians may provide 
the forage base for the abundant amphibian predatory 
reptiles. 

Edge effect also applies to succession present where 
vegetation is spreading outwards rather than being en¬ 
croached upon. Here, different species are more suited 
to edges or central sections of vegetation, resulting in 
a varied distribution. In KPFR, many amphibian spe¬ 
cies are normally distributed in higher abundance at 
the forest edge rather than other habitats. These include 
Ichthyophis glutinosus, Microhyla rubra, Euphlyctis 
cyanophlyctis, Zakerana kirtisinghei, Hoplobatrachus 
crassus, Lankanectes corrugatus, Hylarana temporalis, 
Pseudophilautus abundus, P. cavirostris, P. folicola, P. 
hoipolloi, P popularis, P. stictomerus, and Taruga lon- 
ginasus. Reptiles such as Ahaetulla nasuta, Aspidura 
guentheri, Atretium schistosum, Boiga forsteni, Chryso- 
pelea ornate, Coelognathus Helena, Dendrelaphis cau- 
dolineolatus, Lycodon osmanhilli, Oligodon arnensis, 
Sibynophis subpunctatus, Xenochrophis asperrimus, X. 
piscator, Cylindrophis maculatus, Bungarus ceylonicus, 
Ramphotyphlops sp., Typhlops sp., Rhinophis sp., Calo- 
tes calotes, C. liolepis, Otocryptis wiegmanni, Cnemas- 
pis silvula, Cnemaspis sp., Hemidactylus depressus, H. 
frenatus, H. parvimaculatus, Lepidodactylus lugubris, 
Eutropis madaraszi, and Lankascincus greeri have simi¬ 
lar preferences. 

The abundance of prey items is much higher than of 
predators in all habitats, and predators show distribution 
patterns similar to prey, in many instances. For example, 
prey species of Euphlyctis and Zakerana show a parallel 
distributional pattern to predator species of Xenochro¬ 
phis, Varanus, and Ptyas mucosa (Fig. 14). Species of 
Euphlyctis and Zakerana live in a mutual association 
(Manamendra-Arachchi and Pethiyagoda 2006) and this 
mutual association was clearly observed in KPFR. 

Near-primary forest cover accounts for less than 
5% of the total wet zone land area, and what remains are 
small isolated patches in a sea of human development. 
The existing protected forests in the wet zone, which har¬ 
bor a high level of biodiversity, continue to be degraded 
due to illegal encroachment and suffer further fragmenta¬ 
tion leading to adverse impacts (IUCNSF and MENRSF 
2007). 


Adverse human activities have led to deforesta¬ 
tion and habitat loss (Fig. 15) in KPFR. High damage 
has been inflicted on the forest habitat by the illegal en¬ 
croachment in forests as a result of improper agriculture 
practices and illegal logging; this leads to loss of habitat 
and biodiversity. Additionally, the use of agrochemicals 
is a great threat to the local biodiversity, especially for the 
environmentally sensitive amphibians. Habitual overuse 
of agrochemicals in cultivation can lead to death, mal¬ 
formations, and abnormalities in amphibians (de Silva 
2009). Most endemic and endangered species found only 
in closed forest are at great risk of being exterminated 
from the area. One specific threat is the garbage dumps of 
the Kalugala Monastery (Fig. 16a, b) which are located 
inside the forest. 

The material leakage into local streams may worsen 
effects on biodiversity as well as the health of people that 
inhabit the lower reaches of streams. Material such as 
polyethylene bags and other non-biodegradable materi¬ 
als are spread around the monastery and along footpaths 
inside the forest. As a result of the garbage dumps, the 
population of Varanus salvator and Sus scrofa may have 
increased, thus disrupting the ecological balance. 

Although these conclusions are based on the results 
of this study, we recommend more research be carried out 
for longer durations and over a larger area. We strongly 
suggest the relevant authorities to take immediate action 
to protect this valuable tropical rain forest and to declare 
this area a forest reserve, before implementing any long¬ 
term conservation and management plans. 
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Figure 17. Adenomus kelaartii. 


Figure 18. Duttaphrynus melanostictus. 



Figure 19. Kaloula taprobanica. 


Figure 20. Microhyla rubra. 



Figure 21. Ramanella variegata. Figure 22. Euphlyctis hexadactylus. 
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Figure 23. Zakerana syhadrensis. 


Figure 24. Hoplobatrachus crassus. 




Figure 25. Lankanectes corrugatus. 


Figure 26. Hylarana aurantiaca. 




Figure 27. Pseudophilautus hoipolloi. 


Figure 28. Pseudophilautus reticulatus. 
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Figure 29. Python molurus. 


Figure 30. Ahaetulla nasuta. 





Figure 31. Atretium schistosum. 


Figure 32. Boiga ceylonensis. 




Figure 33. Cercaspis carinatus. 


Figure 34. Dendrelaphis caudolineolatus. 




Figure 35. Cylindrophis maculatus. 


Figure 36. Bungarus ceylonicus. 
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Figure 37. Daboia russelii. 



Figure 39. Calotes liolepis. 



Figure 41. Geckoella triedrus. 



Figure 38. Trimeresurus trigonocephalus. 



Figure 40. Ceratophora aspera. 
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Figure 42. Hemidactylus depressus. 



Figure 44. Lankascincus greeri. 



Figure 46. Varanus bengalensis. 
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